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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liq. crystal 
display device capable of transmission-lighting a liq. 
crystal panel with sufficient brightness. 
SOLUTION: This liq. crystal display device 12 is provided 
with a liq. crystal panel 10 connected to a printed wiring 
board 11 with a flexible wiring board 9 and displays 
information of the wiring board 1 1 on the liq. crystal 
panel 10. In the display device 12 t the flexible wiring 
board 9 is mounted in bending so as to be laid over the 
mounted surface of the printed wiring board 1 1 and in 
between a back side of the liq. crystal panel 10 and the 
printed wiring board 11, a light transmission plate 7 is 
arranged with a light incident end part 7a arranged 
closely to the bended part of the flexible wiring board 9 
and with a light emitting face 7b arranged closely and 
opposite to the back side of the liq. crystal panel 10, and 
further a light source emitting light toward the light 
incident end part 7a of the light transmission plate 7 is 
mounted in a bent part of the flexible printed wiring 
board 9. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In the liquid crystal display which a liquid crystal panel is connected to a printed- 
circuit board through a flexible wiring substrate, and displays the information on a printed-circuit 
board on a liquid crystal panel While bending and mounting a flexible wiring substrate so that a 
liquid crystal panel may lap with the component side of a printed-circuit board, between the 
tooth back of a liquid crystal panel, and a printed-circuit board The liquid crystal display which 
the optical incidence end face approached the bending portion of a flexible wiring substrate, 
prepared the light guide plate with which an optical outgoing radiation side approaches and 
counters the tooth back of a liquid crystal panel, and prepared the light source which carries out 
outgoing radiation of the light to the bending portion of a flexible wiring substrate toward the 
optical incidence end face of a light guide plate. 

[Claim 2] In the liquid crystal display which a liquid crystal panel is connected to a printed- 
circuit board through a flexible wiring substrate, and displays the information on a printed-circuit 
board on a liquid crystal panel While bending and mounting a flexible wiring substrate so that a 
liquid crystal panel may lap with the component side of a printed-circuit board, between the 
tooth back of a liquid crystal panel, and a printed-circuit board The liquid crystal display which 
the optical incidence end face approached the bending portion of a flexible wiring substrate, 
prepared the light guide plate with which optical plane of incidence approaches and counters the 
tooth back of a liquid crystal panel, and prepared the light source which carries out outgoing 
radiation of the light to a printed-circuit board toward the optical incidence end face of a light 
guide plate. 

[Claim 3] A liquid crystal display given in the claim 1 which arranged the light guide plate 
between the drive circuits of the liquid crystal panel which constituted the drive circuit of a 
liquid crystal panel in the flexible wiring substrate, and was constituted by the tooth back and 
flexible wiring substrate of a liquid crystal panel, or a claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] A liquid crystal panel is connected to a printed- 
circuit board through a flexible wiring substrate, and this invention relates to the liquid crystal 
display which displays the information on a printed-circuit board on a liquid crystal panel. 
[0002] 

[Description of the Prior Art] In small pocket devices, such as a cellular phone, the requests of a 
kanji-character display more readable than the conventional Japanese-syllabary character 
representation are mounting. 

[0003] In order to correspond to such a request it is necessary to increase display capacity and 
increase of display capacity leads to reduction of display duty. Specifically, the reduction to 1/ 
[ 1/48 - ] 65 duty from 1/[ 1/26 - ] 33 duty is called for. 

[0004] Drawing 5 and drawing 6 show the conventional liquid crystal display which mounted the 
drive circuit of a liquid crystal panel in the flexible wiring substrate. Drawing 5 (a) is the 
assembled result configuration, and d rawing 6 (a) and (b) show the expansion state. 
[0005] In order to display the information on a printed-circuit board 1 1 on a liquid crystal panel 
10, a liquid crystal display 12 connects a printed-circuit board 11 and a liquid crystal panel 10 
through the flexible wiring substrate 9, and is constituted by bending the flexible wiring substrate 
9 and mounting a liquid crystal panel 10 so that it may lap with the component side of a printed- 
circuit board 1 1 as shown in dr awing 5 (a). 

[0006] Since a liquid crystal panel 10 is a transflective type thing, it needs an auxiliary back light 
function, mounts light emitting diode 3 in a printed-circuit board 1 1 as the light source, and is 
carrying out transmitted illumination of the liquid crystal panel 10 from the tooth back of a liquid 
crystal panel 10 through the light guide plate 7 (a "light guide plate" is called below.) with a 
reflective sheet built into the resin case 8 as the light which carried out outgoing radiation from 
this light emitting diode 3 showed drawing 5 (b). 

[0007] In detail, as shown in drawing 6 (a) and (b), the liquid crystal panel 10 with which the 
polarizing plate 1 was formed in both sides has been arranged, and thermocompression bonding 
of the output terminal connection 2 and the flexible wiring substrate 9 of a liquid crystal panel 10 
was carried out to the end of the flexible wiring substrate 9 using the anisotropy electric 
conduction resin, and it has connected with it 

[0008] The other end of the flexible wiring substrate 9 is connected with the printed-circuit 
board 1 1 through the input connector 6, and two or more light emitting diodes 3 are mounted in 
the aforementioned printed-circuit board 11. This light emitting diode 3 is connected with the 
output terminal of the drive driver 4 of the below-mentioned liquid crystal panel 10. 
[0009] Moreover, between the input connector 6 of the flexible wiring substrate 9, and the 
output terminal connection 2, the drive circuit which consists of a drive driver 4 which drives a 
liquid crystal panel 10, and passive circuit elements 5 is formed. 

[0010] Since [ by which a drive circuit is equivalent to the display of a liquid crystal panel 10 ] it 
connects with the transparent electrode of common and a segment, the information from a 
printed-circuit board 1 1 is displayed on a liquid crystal panel 10. 



[001 1] Specifically, passive circuit elements 5 are a fixed resistor for the thermistor for the 
capacitor for a pressure up, and temperature compensation, and a voltage setup, a liquid crystal 
panel, the semipermanent resistor for amendment of the pressure-up variation of a drive driver, 
etc. Thus, by mounting passive circuit elements 5 in the flexible wiring substrate 9, the number 
of input terminals for drive drivers can be lessened before and after 10-20 from 30-45 order, and 
size of the input connector 6 can be made small. 
[0012] 

[Problem(s) to be Solved by the Invention] With the liquid crystal display constituted as 
mentioned above, incidence of the light from light emitting diode 3 is carried out to a light guide 
plate in the path shown in drawing 5 (a) and (b) 7. 

[0013] Namely, the light which emitted light from the light emitting diode mounting section 3 As 
Arrow c shows first, carry out incidence to a light guide plate 7, and run through 7d of end faces 
cut across the end of a light guide plate 7 as shown in Arrow d, and it is reflected by reflector 8a 
of the resin case 8. As go into 7d of end faces of a light guide plate again as Arrow e shows, it 
goes straight on as Arrow f shows, and it is reflected in end-face 7e by the side of the printed- 
circuit board 1 1 of a light guide plate 7 and Arrow g shows, it runs through 7f of optical outgoing 
radiation end faces of a light guide plate, and a liquid crystal panel 10 is illuminated. 
[0014] Thus, since the light which once ran through the light guide plate 7 is reflected by 
reflector 8a of the resin case 8 and a liquid crystal panel 10 is irradiated, there is a problem that 
sufficient luminosity cannot be obtained. 

[0015] this invention solves the aforementioned trouble and offers the liquid crystal display 
which can carry out transmitted illumination of the liquid crystal panel in sufficient luminosity. 
[0016] 

[Means for Solving the Problem] The liquid crystal display of this invention is characterized by 
having made the light source which illuminates a liquid crystal panel approach the optical 
incidence end face of a light guide plate, and arranging it. 

[0017] According to this this invention, a liquid crystal panel can be illuminated with sufficient 

luminosity, and a liquid crystal display with sufficient display quality can be offered. 

[0018] 

[Embodiments of the Invention] In the liquid crystal display with which it connects with a 
printed-circuit board, and, as for a liquid crystal display according to claim 1, a liquid crystal 
panel displays the information on a printed-circuit board on it through a flexible wiring substrate 
at a liquid crystal panel While bending and mounting a flexible wiring substrate so that a liquid 
crystal panel may lap with the component side of a printed-circuit board, between the tooth 
back of a liquid crystal panel, and a printed-circuit board It is characterized by for the optical 
incidence end face having approached the bending portion of a flexible wiring substrate, having 
prepared the light guide plate with which an optical outgoing radiation side approaches and 
counters the tooth back of a liquid crystal panel, and preparing the light source which carries out 
outgoing radiation of the light to the bending portion of a flexible wiring substrate toward the 
optical incidence end face of a light guide plate. 

[0019] In the liquid crystal display which according to the liquid crystal display according to claim 
2 a liquid crystal panel is connected to a printed-circuit board through a flexible wiring substrate, 
and displays the information on a printed-circuit board on a liquid crystal panel While bending 
and mounting a flexible wiring substrate so that a liquid crystal panel may lap with the 
component side of a printed-circuit board, between the tooth back of a liquid crystal panel, and a 
printed-circuit board It is characterized by for the optical incidence end face having approached 
the bending portion of a flexible wiring substrate, having prepared the light guide plate with which 
optical plane of incidence approaches and counters the tooth back of a liquid crystal panel, and 
preparing the light source which carries out outgoing radiation of the light to a printed-circuit 
board toward the optical incidence end face of a light guide plate. 

[0020] According to the liquid crystal display according to claim 3, in either a claim 1 or the 
claim 2, the drive circuit of a liquid crystal panel is constituted in a flexible wiring substrate, and 
it is characterized by arranging a light guide plate between the tooth back of a liquid crystal 
panel, and the drive circuit of the liquid crystal panel constituted by the flexible wiring substrate 



at it. 

[0021] Hereafter, the gestalt of operation of this invention is explained using drawing 1 - drawing 
4 . In addition, the same sign is attached and explained about what makes drawing 5 and drawing 
6 which show the above-mentioned conventional example, and this appearance. 
[0022] (Gestalt 1 of operation) Dr awing 1 and drawin g 2 show the (gestalt 1 of operation) of this 
invention, drawing 1 assembles, it is a result configuration and drawing 2 ( a ) and (b) show the 
expansion state. 

[0023] although it is the almost same composition as drawing 5 and drawing 6 which show the 
above-mentioned conventional example — this (gestalt 1 of operation) — **** — it differs in 
that light emitting diode 3 as the light source was mounted in the flexible wiring substrate 9 
instead of a printed-circuit board 1 1 

[0024] namely, — this (gestalt 1 of operation) — **** — as shown in drawing 1 , light emitting 
diode 3 is mounted in the bending section of the flexible wiring substrate 9, between the liquid 
crystal panel 10 and the printed-circuit board 11, in more detail, between the flexible wiring 
substrate 9 and the liquid crystal panel 10, this light guide plate 7 approaches optical incidence 
end-face 7a at light emitting diode 3, and the light guide plate 7 is arranged 
[0025] By considering as such composition, as Arrow a shows, incidence of the light from light 
emitting diode 3 is carried out to optical incidence end-face 7a of a direct light guide plate, as it 
is reflected by end-face 7c and Arrow b shows, outgoing radiation of it is carried out from 
outgoing radiation end-face 7b, and it carries out transmitted illumination of the liquid crystal 
panel 1 0 from a tooth back. 

[0026] Therefore, a liquid crystal panel 10 can be irradiated more brightly enough than before. 
Moreover, as shown in drawi ng 2 (a) and (b), since light emitting diode 3 is directly mounted 
between the bending portion 2 of the flexible wiring substrate 9, i.e., an output terminal 
connection, and the drive driver 4, production of it is attained [ that mounting cost is almost the 
same as the conventional liquid crystal display, and ]. 

[0027] In addition, when the flexible wiring substrate 9 is a double-sided flexible wiring substrate, 
wiring connection is made through the through hole section of the aforementioned substrate at 
the input connector 6, and, in the case of an one side flexible wiring substrate, wiring connection 
of the electrode of light emitting diode 3 is made through the wiring inside a drive driver at the 
input connector 6. 

[0028] Moreover, above (gestalt 1 of operation), although light emitting diode 3 was mounted in 
the direct flexible wiring substrate 9, even if this invention is not limited to this, it mounts two or 
more light emitting diodes 3 in the single printed circuit board 13 as shown in drawin g 3 , and it 
mounts this printed circuit board 13 in the flexible wiring substrate 9, the same effect is 
acquired. 

[0029] (Gestalt 2 of operation) Drawing 4 shows the (gestalt 2 of operation) of this invention, 
although it is the almost same composition as draw ing 1 which shows the above (gestalt 1 of 
operation) — this (gestalt 2 of operation) — **** — light emitting diode 3 is formed in the 
outside instead of the inside of the bending section of the flexible wiring substrate 9, and it 
differs at the point constituted so that outgoing radiation of the light might be carried out toward 
optical incidence end-face 7a of a light guide plate 7 

[0030] That is, a liquid crystal panel 10 is connected to a printed-circuit board 11 through the 
flexible wiring substrate 9, the flexible wiring substrate 9 is bent and mounted so that a liquid 
crystal panel 10 may lap with the component side of a printed-circuit board 11, optical incidence 
end-face 7a approaches the bending portion of the flexible wiring substrate 9 between the tooth 
back of a liquid crystal panel 10, and a printed-circuit board 1 1, the light guide plate 7 with which 
optical plane of incidence approaches and counters the tooth back of a liquid crystal panel 10 is 
infixed, and a liquid crystal display 12 is constituted. 

[0031] And light emitting diode 3 is mounted in a printed-circuit board 1 1 so that the light 
source which carries out outgoing radiation of the light toward optical incidence end-face 7a of a 
light guide plate 7 may be formed in the outside of the bending section of the flexible wiring 
substrate 9. 

[0032] the flexible wiring substrate 9 located in the flexible wiring substrate 9 which constitutes 



the bending section between translucency or optical incidence end-face 7a and light emitting 
diode 3 in that case — transparency of light — preparing a hole — the light from the light 
source — further — a light guide plate 7 — incidence — carrying out — being easy — a liquid 
crystal panel can be irradiated still more brightly 
[0033] 

[Effect of the Invention] Since the light source which illuminates a liquid crystal panel is made to 
approach the optical incidence end face of a light guide plate as mentioned above according to 
the liquid crystal display of this invention, it can consider as the lighting of sufficient luminosity. 
[0034] Since display quality can manufacture often and cheaply, such a liquid crystal display can 
be used suitable for a cellular phone etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the liquid crystal display in (the gestalt 1 of operation) 
[ Drawing 2] The side elevation and plan which developed the liquid crystal display in (the gestalt 
1 of operation) 

[Drawing 3] The cross section of another liquid crystal display in (the gestalt 1 of operation) 
[Drawing 4] The cross section of the liquid crystal display in (the gestalt 2 of operation) 
[Draw ing 5] The conventional cross section and conventional important section enlarged view of 
a liquid crystal display 

[Drawing 6] The side elevation and plan which developed the conventional liquid crystal display 
[Description of Notations] 

1 Polarizing Plate 

2 Output Terminal Connection 

3 Light Emitting Diode 

4 Drive Driver 

5 Passive Circuit Elements 

6 Input Connector 

7 Light Guide Plate 

8 Resin Case 

9 Flexible Wiring Substrate 

10 Liquid Crystal Panel 

11 Printed-circuit Board 

12 Liquid Crystal Display 

13 Printed Circuit Board 
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